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(S7) Abscmt 



Hic ifivcnttoa iclaf&s id a tubsEanci&IIy pUiz thcimcsoble DNA 
pol)Tnerase from 7iy£rmoa>ga fttApoUtana (Tae) and «^"""'" thenoL 
the Tdc DNa palymensft s moleoilir wd^t ^ about 100 
fciladAlmns and is tnoie ihcnnoiublc dian T^q DNA palymense. 
Tile tmibm DKA polymeiase hu ^lust osc mu&doei KdcctBd 
ttom ihe £Toap caoslscm^ of (1) a fiisi mocatlan ihet xnbstB&ddiy 
isduca er diraiixsZEs 3' 5- cxofluclea^c KSivi^ ct said DNA 
polymarttc: (2) a BceeAd nmtation ib&i substantiaUy g^^n^c or 
elnRbSBS 5* <-« 3' exaraidei&s acdviiy of bid BNA pclTmense: 
8 ihM mn&xian in ih& O beUx of uid DKA polymeruc 
TCsolrSng In raid D^^a polyrncraic nflMiioinuDBdng 
agaifisc dtdeoxyirocKobde^. Tlu prt^ent xdvchqoq Usd tcUks (d 
the dsning and expmssion of the wild type or xnocam Tne DKa 
pQlyiMTSse in £1 co/c. m DNA nolcculcfl ItonuioiflS ^ clooed 
ficflc, end lo hnsi ec]h which crprtss s&d gcocs. 'Htt Tne DNA 
polynjcrasc of tfic mvcntion may be medl la wcJI-tnouii DNa 
sequenetn^ and amplifisaiion rtacthsis. i 
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(A) tCTGTH: 23 ba&fi paira 
(a) TYPE: nucleic acid 

ID) TOPOLOGY: both 



ixi) SEQUENCE BESCRIPTIOS: SEQ ID N0:1 
GAGCTCXCGG CGGATGCiU3<: AAA 
(2) INFORKATIOM FOR SEQ ID N0;2; 

ti) SEQUeNCE CKASACTERISTICS: 

tXl LENGTH: 1310 J>3Be pairs 
(3) TYPE: nucleic acid 
CO .STRAKDSD^fE5S: both 
(Dl TOPOi^OGY: linear 



23 



(xil SEQUENCE DESCILIPTION; SEO IP K0:2: 
A7GGCGASAC XXTTTCTCrT TGATGGCACA GCCiTTOGCCT 
GACAGATCCC TTTCCACAXC C;^CAGGAXTT CCAACGAACG 
ATGCTCGTTA WCTPCAXTAA GGAACXCATr AtACCCGAAA 
rrCGACAAGA ASpCAfiCGJO: GTTCACACAC AAACTGCTCG 
CCAAA5ACC5C CGSCTCTTCT ACTTCACCAG CTACCITACA 
CnCSGTTTCA AAGTGCTGGA OCTCGAACtSG TACSAAGCAG 
GCAGCAAAGG GCTGCACGTT TTTTGATGAC ATTTTCATAA 
CTTCAACTTG tIaACGAGAA tSATAAAGCTC IGGAiW^TCG 
GACCTTTACG ArTCGAAAW. OCTGAAACAA AGATACGGTG 
GATCTTCTAG CACTGACGGG AGACGACATA OACWCATTC 
GAAAAGACCG CTGTACACCT TCTCGCCAia^ TATAGAAATC 
GCCCGTGAAC jbCCCCACAfi AGTGAGAAAC GCTCTCrtGA 



CrCAGTAAAA AcTTGCAAC TCIXSGTGACG AACGCACCTC 



ACAiSQGC^TA 
CCGTCTATGG 
AGGACTACGC 
TAAGCGACAA 
TCAAGCGGCT 
ACGATATCAT 
TAACCSClGA 
TCAAGGGOAT 
TCGAACCACA 
CCGGTGTAAi: 
TTGAATAnAT 
GACACAGGGA 
TTGAAGTGGA 



TTACGCCCTC 
CCrrGCCAGG 
GGCTGTGGCC 
GGCGCArAGG 
GATAGAASCT 
CGCCACGCTT 
CAAGGATATG 
ATCGGATCrr 
TCAGATACCG 
GCGAATACGT 
TCTGGA13CAT 
W3TTGCCATC 
CTGGGAAGAG 



60 

lac 

24C 

300 

3qO 

420 

4 BO 

260 

600 

€60 

720 

•760 
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^VKSW^TACA 6«GWACGA CTACnCCGA XXTTSA^ ACKCXSTTr 

CCTTCCATCA TCAXGC;^CT TC«.CT«AC GAAGAA3CA<3 AACCC.C«0 ATACC^TC 
Cro^ZC ATAA=AC<iTT CGMSXTCTC ATCGA^^C TaAA«*OGT TCCTCTTTT 
GCCCTGBACC TTG^ACflTC CTCCrTGGAC CCGTXCAACT OTOWy^TACT CGGC^CTCC 
GTGTCGTia. «CCC«^C AGCmTIAC AnCCACTXC WCACAGAAi CGCCCACAXT 
CTTOXTGAAX CACTCGTGCT GT««^T« ^CAS«C= TCGAAGACCC .TCTTC^AG 
XTTGTXiGOTC ACAaCCTOAA GTACGACTAC AAQGTTCTTA IGOTAAAGCC TATATCCCCA 
GTTTATCC.C ATTTtCAq^C GATGAT>^CT GCArATTTGC TCG.GCCAAA COAGAAAAAA 
TTCAATCrCG AAGATCTGTC TTTGAAATTT CTCGGATACA AAATCUC3TC 



B40 
9D0 
960 
1020 
1080 
1140 
1200 
1260 
1310 



(2) IJ7FORMATION FOR ISEQ ID U0:3: 

(i) SEQUENCE *'CKW^ACTE;tISTlCSi 

li.) LENGTH: 436 amino acidS 

IB) TV?E- ftftdno acid 

(D) TOPOI-OGY: linear 
(ii) MOLECULE TYPE: prot€in 
(Xil SEQUENCE DESCRIPTIQH: SEQ ID K0i3; 
„ec Ala ;.r9 te. Phe i.cu Phe Gly Thr Al. Leu Ala tyr Arg Al. 

^ Ty. Ala ^eu Asp Ar^ Ser Leu Ser Thr Se. Thr Oly lie Pro Thr 

Val Ala Arg Het Leu Val Ly« Phe 11. lys Glu 



Asn Ala Val lyr Gly Val Ala Arg 

35 40 

ne ne pro Glu .y. .3P Tyr Ma Al. V.1 AU PHc A.p .y. Lya 
Thx Phe ATS Ki3 X^ys Leu Leu val S« A.P I.y^ .in Arg 
Z Lye .Ur ^eu Leu v.l Gl. Leu Pro Ty. XU Lya Arg 



Xle Gl. Ala .eu Gly Phe Ly« Val L.u Glu Leu Glu Gly tyx Glu 
100 
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Al^ Asp MP lie Ufl Wa TAr Leu Ala AU Lye Gly Cys Thr S>ha Phe 



XI5 



12Q "5 



ASP Glu llG Phe He He Thr Glv Asp Lys Asp «cc Leu Gin Leu V^l 



130 



135 "0 



Aan ClM Ly3 Ue Lys v^l Trp Arg He val Lye Oly He Ser Asp Leu 



145 ISO 



I5S 



6lu Leu Tyr A3p 9er Lyo Lys V4I Lys Qlu Arg Tyr Gly V»l Glu Pro 
165 l""* ^ 

Hi8 Gin lie Pro Juip Leu Lec Ala Leu tHr Sly Aap Xep lie Aap Aan 
IBO IBS 

He Pio Gly val Tht Sly Il» Cly eiu Lys Thr Ma Val Gin Leu Leu 

195 200 -°= 

Cly Lys Tyr Arg Xsn Leu Glu lyr lie Leu Glu His Ale Arg Glu Leu 
210 215 223 

Pro Gin Arg val teg Lys Ale Leu l«u Ars Asp Arg 



235 



Glu v»l Ala lie 

225 

X,eu sex Ly, Lys Leu Ale Thr Leu v.l T«x Asn Ala Pro Val Glu V3I 

245 2S0 

ASP Trp Glu Glu «et Lys Tyr Atg Gly Tyx Aep Lya Arg Lys Leu Leu 
260 255 

pro lie Leu Lys Glu Leu Glu Phe Ala Ser lU Met Lys Clu Leu Gin 
275 2S0 2" 

Leu Tyr Glu Glu Ala Glu Pro Thr Gly lyr Glu He v.l Ly3 Asp His 

290 295 "° 

Lys Thr the Glu *ep Leu lie Glu Lys Leu Lye Glu Val Pro Ser Phe 
305 310 31S 

Ale Leu ASP Leu Glu Thr Set Ser Leu Asp Pro Phe As« Cye Glu lie 
325 230 



val Gly lie Ser val Set Phe Lys Pro Lye Thr Ala Tyr Tyr lie Pro 

340 

His His Arg «n Ala His Asn Leu Asp Glu Thr Leu Val Leu ser 

360 38S 



Leu 

35S 



Lya Leu Lys Glu ile Leu Ol« Aap Pro Ser Ser Lye He Val Gly Gin 
310 375 380 

Asn Leu Lyfl Tyr Aap Tyr Lys Val Leu KeL Val V/e Gly Ue Ser Pre 
3BS 330 
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Vaa TVr pro Hi. .h. Asp Thr He. He aU Ty. Leu L.u Olu Pro 



ABn Glu Lya i-ys Phe ^^u Glu 



420 



X3P i.eu set Lec Lya Phe Le^ Gly 
425 



Tyr tyfl Met.Thr 
435 
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WO 9^10640 PCTAJS9S/iZ958 

Whaf Is Claimed Is: 

1. A aibsiamially pure Thermoioga TfeapoUtana (Tne) DNA 
polymerase havuig a molecular weight of about 100 kilodaltons, or fiaain eais 

5 thereat 

2. The DNA polymerase of claim 1. which is isolated from 
Thermoioga ne^otUma, 

3. The DNA polj-merase of daim 2, which is isolated from 
Thermarogn neapoHtarta DSM 5068. 

10 4, An isohied DNA molecule comprising a gene cocoding a Tnc 

DNA polymerase having a molecular weighi of about 1 00 kilodaltons. 

5. An iffllaled DNA molecule of daim 4, wherein the gene is modified 
to reduce 3'*5' exo activity. 

6. The isolated DNA molecule of claim 4, wherein the promoter of 
1 S said gene is an indudble promoter. 

7. The isolated DNA molecule of claim 6, wherein said indadble 
promoter is selected from the group consisang of a 1-Pt promoter, a lac 
promoter, a trp promoter, and a frc promoter. 

8. A recombinant host comprising a gene encoding Tne DNA 
20 polymerase having a molecular weight of 1 00 kilodaltons. 



9. The rflMmbiaant host of claim 8, wherein said gene is obtained 
from Thermoioga neapolltona. 
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10. The recombinani host of claim 9. v^herein aid gene is obtained 
from Themoroga neapolitana DSM 5068. 

11. TheTecotnbinam host of daim 8. wherein said hosi is prokaiyotic. 

12. The rccotnbinam host of claim 11. wherein said host is E. coli. 

1 3. A method of producing a TneDN A pcljma^se having a tuolecular 
weight of about 100 knodalions. said method comprising: 

(a) culturing a cellular host cornpmmg a gene encoding said 

DNA polymerase; 

(b) expressing said gene; and 

(c) isolating said DNA polymerase froifl said host. 



10 



14. The method of claim 13. wherein said host is a aikaryotic host. 

15. The method of daim 13. wherein said host is a proka^^otic hosL 

16. The method of claim 15. wherein said proka«yotic host is £. coll. 

17. A method of synthesldng a double-stnmded DNA molecule 
15 comprisliig: 

(8) hybiidizingaprimcrioafirstDNATno!enile:and 
(b) incubating said DNA molecule of step (a) in the pres^ce 
of one or more deoxjdbonucleoside triphosphates «,d Tne DNA polymctBSc 
having a molecular weight of about 100 kilodaitons. under condiuons wfBcent 
20 to symhesize a second DNA molecule complement«y to all or a portion of said 

firsi DNA molecule. 

18. T^e method of daim M, wherein said DNA polymerase is isolated 
from Thermotoga neapolitam. 
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1 9, The fflcihod of daim 18, wherein said DM A. polymerase is isolated 
from Themotoga neapolUanx DSM 5068. 

20. ITie method flf daim 17, whcran said DNA polyraeosc is isolated 
from a recombinant host eatprcssing a gene encoding said DNA pol>'merase, 

5 2 1 . The method of claim 20, wherein said host is a eukaiyoric host 

22. The method of claim 20, wherein said host is a prokaryotlc host- 

23 . The meAod of claim 22, wherein said pn>kajyouc host is £. coU. 

24. The method of claim 17, wherein said deoxyribonucleoside 
triphosphates are sdeaed from ihe group consisiing oFdATP, dCTP, dGTP, 

10 dTTP, dlTP, 7-dea2&^GTP, dUTP. ddATP. ddCTP, ddGTP. ddlTP. ddTTP, 

tflS]dATP, [aSidTTP. [aSJdGTP. and [ttS]dCTP. 

25. The method of claim 24, wherein one or more of said 
deoxyribonuclBOsidc triphosphates are decectably labeled. 

26. The method of daim 25, wherem said detectable label is scleaed 
IS from the gjDup consisting of a radioacuve isotope, a fluorescent label, a 

chcmiluminescmt labd, a bioluminescent label, and an enzyme label. 

27. A method of sequencing a DNA molecule, comprising: 

(a) hybridizing a primer to a first DNA molecule; 

(b) contacting said DNA molecule of step (a^ >*iih 
20 deoxytibonucleosidc triphosphates. Tne DNA polymerase having a molecular 

wdght of about 100 kilodaltooa" and a terminator nucleotide; 
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(c) incubating the mixture of step (b) under conditions 
suffidcnt 10 synthesize a random population of DNA molecules complemcmar>' 
TO said first DNA molecule, 

wberdn said symhcazfid DNA molecules are shorter ifl length than said firs: DNA 
S molecule and wherein said synthesized DNA molecules comprise a icrminator 

nucleotide ai their S' temini; and (d) separating said synihesized DNA molecules 
by size so that at least a part of the nucleotide sequence of said first DNa 
molecule can be determined. 

28. The method of claim 27, wherein said lenninaior nucleotide is 
10 ddTTP. 

29. The method of claim 27, wherein said terminator nucleotide is 
ddATP. 

30. The method of claim 27. wherein said tenninaior nucleotide is 
ddGTP. 

J S 3 1 . The method of claim 27, wherein said terminator nudeobde is 

ddCTP, 

32. The roahod of claim 27, wherein said DNA polymerase is isolated 
from Thermotoga mapoliuma. 

33. The method of claim32. wherein said DNA polymerase is isolated 
20 from Thermotoga neapchtana DSM 5068. 



34. The method of claim 27. wheran said DNA polymerase is isolaxed 
from a recombinant host cxprcssins a gene encoding said DNA polymerase. 
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35. The method of claim 27, wherein one or inore of said 
deoxyriboiujcl€Dside tiiphosphaies is dctcciably labeled. 

36. The nwbod of daiiu 35. wheran said labeled deoxyribonudcosidc 
triphosphaie is ta"SldATT. 

37. A method for amplifying a double stranded DMA molecuk 
compri^ng: 

(a) providing a first' and sficond primer, wherein said first 
prima- 15 complmaicaiy to a sequence at or near the 3 -termini of the first strand 
of said DNA molociilc and said second primer is complementaiy to a sequence a 
or near the 3 •termini of the second strar.d of said DNA moleoile; 

(b) hybridiang said first primer to said first strand and said 
second primer to said second strand in the presence of Tne DNA polymerase 
having a molcoilar wdghl of about 100 kilodaltons, under conditions such ihat a 
third DNA molecule complemcniar>' to said first stiznd and a founh DNA 
molecule eomplementaiy to said second suand are synthesized; 

(c) dcnamring said first and third smnd. and said second and 
fourth strands with heat; and (d) rcpeaong steps (a) to (c) one or more times. 



20 



38. The nethod of claim 37. u^icrcin said DNA polymerase is isolated 
fi-om Thermotoga neopoUtana, 

39. ITie method of daim 38. wherein said DNA polymerase is isolated 
firom Thermotoga nei^huma DSM 5068. 

40. TTie mcdiod of daim 37. wtOTn said DNA polymerase is is^slaicd 
from a recombinant host expressing a gene encoding said DNA Polymerase. 



41. A Jdt for sequendng a DNa molecule, comprising: 
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(a) a &S container means campriang&TneDNApolynMsfase 
having a molecular weighi of about 100 kilodalions; 

(a) a second container means comprising one or more 
dideojqribonuckoside triphosphates; utd 
S (c) a third container means coroprising one or more 

deoxyribooudeoside triphosphates. 

42. Thcldtofclaim 41. wherein said DNA polymerase is isolated from 
Themetoga neapoUxana. ~' 

43. The kit of claim 42. wherein saidDNA polymerase is isolated from 
] 0 Tkemotoga neapoUtona DSM 5068. 

44. The lot of claim 41. wherein said DMA polynuaase Is isolated from 
& recombinant host expressing a gene encoding said DNA polymerase. 

45. A kit for amplifying a DN A molecule, comprising: 

(a) a fina container means comprising a Tne DNA polymerase 
15 having a molecular weight of about 1 00 Idlodaltons; and 

(b) a second container means cempriang one or more 
deoxyribonucleosidc triphosphates. 

A6. The kit of clajjn 45. ^wherein said DNA polymerase is isolated fiwn 
Themotoga neapoliiana. 



20 



47. The Wi of claim 46, wherein said DNA polymerase is isolated from 
Jhermologa neapoliiana DSM 5068. 



48. The kit of daim 45, wheraa said DNA pdytnenise is isolated 
a recombinant host expressins a gene encoding said DNA polymerase. 
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49. A mutant Themotoga neapoUiana DNA polymerase having ai 
last 03e muotioQ elected from the group consisdrg of (1) a first mutation that 
substamiaUy miucea or eliminates 3'-5' exonudease activity of said DSA 
poiymoase; (2) a aoand mutation thai substantiaUy reduces or diminaies 5'-3' 
exomdease activity of said DNA polymerase; and (3) a third mutadon in the 0 
helix of said DNA polymerase resulting in said DNA polymerase becoming non- 
discrinsiflating against dideoxynoclcotidcs. or fragmcws thereof. 

50. The mutant Themologa neapoUtma DNA polymerase 85 claimed 
in claim 49. wherein said third mutation is a Phe^-Tyc*' substitution. 

51. The rcuiani Thcrmotoga fKopoUma D>5A polymerase as claimed 
in clam 49. wherein said first muunt is a Asp'"' Aia'^ substi.uiion. 

52. The ffliflant Tinmoioga r^i^ DNA polymerase as claimed 
in claim 49. wherein said mutant polymerase comprises both a Phe« - Tyi^' 
substitution and a Asp*'-^ - AJa"' substitution. 



53 . The mutant mmoiosa Kopoliumo DNA polymerase as claimed 
vo claim 49. wherein said mutant polymerase is devoid of the N- terminal 5'- 3' 
exoouclease domain. 

54 Themitani37iemow^fl«c?»//a«DNApolymeiaseasdaimed 
in claim S3, wherein said nu:unt polymerase is devoid of the 219 N-terminal 

20 amino acids of Themoioga neapoliiam DNA polymerase. 

55 AnisolatdDNAmoleculecomprisingaDNAsequenceencoding 

a mutant Jt^mo^cga DNA polymerase having at least one mutation 

sdc«d from the group eoiBisungofWafimmumionthai substantially r 

or cVuninaics 3'-S' «onuclease acuviry of said DNA polymerase; (2) a second 
25 mutajion a>ai suteumaally reduces or eliminaies S'-r exonudease aaiv4ty of sa:d 
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DNA polymeiasc; and (3) a third mutalion in the 0 helix of said DNA polymerase 
resulting in said DNA polymerase becoming non-discriminaibg against 
dideoxynudeotides. or fragrocnts xhereof. 

56. The isolated DNA molecule as dainied in claim 55, wherein said 
DNA molecule is sdected from the group consisting of pTrcTne35. pTrcTneFY, 
pTrcTne3SFY. and pTTQTne535FY. 

57. The. isolated DNA molecule « claimed in claim 55. wherein said 
DNA molecule further comprises expression control elements. 

58. TTie isolated DNA molecule as claimed in claim 57. wherein said 
expressioft control dements comprise an inducible promoter sdeaed from the 
group consisting of promoter, a tac promoter, a trp proiuoier, and a ur 
promoter. 

59. A recombinant host comprising > DNA sequence encoding a 
idutafll Thermotcga i^Uuma DNA poljTnerase having at least one nmiation 
selected 6om the group coflsisdng of {!) a first mutation that substantiaDy reduces 
or eliminates 3 '-5' exonudease activity of said DNA polymerase; (2) a second 
nnitadon thai substantially reduces or eliminates 5'-3' «onadease activity of said 
DNA polymaMc; and (3) athird mutation in the 0 hdix of said DNA poljmerase 
resulting in said DNA polymerase becoming non-disoiminating against 
dideoJtynucleolldess, or fragments thereof! 

60. A method of producing a Tne DNA polymen^e. said method 
comprising: 

(a) culturiflg a cellular host comprising a gene encoding a mutant 
Themoi^a nccpolUann DNA polymerase having a: least one mutation sdected 
from the group connsting of (1) a first mutation that substantially reduces or 
eliminates 3'-S' exonudease aaivity of said DNA polymerase; (2) a second 



PROMEGA CORP. 



12)017/020 



WO 96'1064a 



10 



IS 



20 



25 



mutanon 



PCT/«S5S/12358 

-48- 

thai substAnoJIy reduces orelunio«cs 5'-3' «onudease activity of said 
DNA polyni«nse; and (3) a third mmaiion in the O hdix of said DNA polymanse 
resulung in said DNA polymerase becoming noa-discriminaiinB against 
dideoxynudeotidcs, or fragt«MS of said mutant ThemoJoga neapolitam DNA 
polynierase; 

(b) depressing said gene; and 

(c) isolatitig said mutant Thermoioga neapolitana DNA 
polynierase from said host. 

61, The method of producing a Thermoiosa neapolitana DNA 
polymerase as claimed in claim 60. wherein said host is £ coli. 

62. A method of s>'nthesi2ing a double-stranded DNA molcaile, 
comprising: 

(a) hybridizing a primer to a first DNA molecule; and 

(b) incubating said DNA molecule of step (a) in the presence 
of one or more deoxsnbonudeoside uiphoshates and a mutant Themotogp 
r^iiana DNA polymerBSc under conditions sufficient to synthesize a second 
DNA moleaUc compleincniary to all or a portion of said first DNA molecules; 
wherein: 

said mutant Thermoioga necpoiiia,^ DKa polymerase has at least one 
moiaiion sdected from the group consisting of (1) a first mutation that 
substanlially reduces or eliminates 3 '-5' «onuclease activity of said DNA 
polymerase; (2) a second mutation that substantially reduces or eliminiues 5'-3' 
exonuclease aoiviiy of said DNA polymerase; and (3) a third mutation in the O 
helix of said DNA polymerase resulting in said DNA polymetBse becoming i^on- 
disaiminaiing against didcoxynudeotidcs. or fragments thereof 

63. The method of synthesizing a douhle-stranded DNA molecule as 
daW in claim 62. wherein said deoxyribonudeoside triphosphates are selected 
from the group consisongof MTP. dCTP, dGIP. dTTP. dTTP. 7.deaza-dGTP. 
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dUTP, ddATP. ddCTP. ddGTP, ddlTP. ddTTP. [aSJdATP, [aSJdlTP, 
[ffSJdGTP, and [aS)dCTP. 

64. The method of synthesizing a douhIe>.stranded DNA molecule zs 
claimed in claim 63, wherein one or more of said deoxyribonudeoside 

5 Triphosphates are dcict:tably labelled. 

65. The method of synthesiing a double-stranded DNA molecule as 
doimed in daim 64, wherein said labd is selected from the group consisting of a 
radioactive isotape, a fluorescent labd, a chcmiluminessani labd, a bioluminesc^nt 
label, and an enyzme label 

10 66. A method of sequcndng a DNa molecule, comprising: 

(a) hybridizing a primer to a first DNA molecule; 

(b) contacting said DNA molecule of step (a) with 
deoxyiibonudeosJde triphosphates, a mutant Themotoga neapoliiana DNA 
polymerase, and a terminator nucleotide; 

11 (c) incubating the mi)ccure of step (b) under conditions 
safiident lo synthesize a random population of DNA molecules complemeniary 
to said first DNA molecule; 

whcrdn said synthesized DNA molecules are shorter in length than said 

first DNA molecule and wherdn said synthesized DNA molecules comptise a 

# 

20 temufuitor nucleotide at their S ' temiiu: 

(d) sq)gnliii« said s)T»thesa£d DNA molecules Ijy size so thai u 

least a part of the nucleotide sequence of said fim DNA molecule can be 

detamined. 

wherein said mutant Thermotoga neapoliuzna DNA polymerase has ai 
i5 leas one mutaiion selected from the group coasisiing of (1) a first mutation that 

substantially reduces or eliminates 3'-5' exonudcase actiwiy of said DNA 
pobmens^ (2) a second mutauon that substantially reduces or eUminaies 5 '-3' 
exonuclease activity of said DNA polymerase; and (3) a third mutation ia the O 



05/29/96 14:14 ©608 277 2601 2 PROMEGA CORP. ©019/020 



05-/23/88 0/:50 f.^ 415 327 9569 AML LntV 



WO9&106d0 



PCT/US95/12358 

■SO- 



helix of said DNA poIym«ase resulting in said DNA polymerase becoming non- 
discfimirating againsi dideoxynucleotides. or fragments tbereof. 

67. The oielbod sequencing a DNA molecule as daimed in daim 66, 
■ wherein said tetniaaor midcoude is selected from the group consisting of 

5 ddTTP, ddATP, ddGTP, and ddCTP. 

68. A method for ainpU(>ing a double stranded DNA molecule, 
coRipriang: 

(a) providing a first and second primer, wherein said first primer 
is eomplemetaiy to a sequence at or near the 3'-termini of the first strand of said 

10 DNA molecule and said second primer is complementary to a sequence at or near 

the 3'-tcnmju of the second siiand of said DNA molecule; 

(b) bybridizng said first primer to said first strand and said second 
primer to said second strand in the presence of a Jhermotoga neapoliuma DNA 
polyjnenisei under conditioas such that a Third DNA moicnile coniplcmcniai>' to 

15 said first strand and a fourth DNA molecule complemenuiy w said second strand 

are syntliesized; 

(c) denatuiins said first and second strand, and said second and 
fourth strands Vtith heat; and 

(d) repeating steps (a) to (c) one or more times, 

20 wherdn: 

said mutant Themoiogo neapoliuma DNA polymerase has at least one 
romaiion sdecicd from the group conasiing of (1) a first mutation that 
substantially reduces or eliminMcs 3'-S' exomidease aoiviry of said DNA 
polymaase; (2) a second mutation that substantially reduces or diminates S'-3' 

25 cxooudease activity of said DNA polymerase; and (3) a third inuurion in the 0 

bdctof saidDNApolymerase resulting in said DNA polymaase becoming oon- 
discnmiiiating against dideoxynudeotides. 



69. A kit for sequencing a DNA molecule, comptisins: 
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(a) a firsi container means comprising a mutani Thermotogo 
ne^ioliicm DNA polynierase; 

(b) a second container means comprising one or more 

dideoxyribonucleoside triphosphates: and 

(c) a ihird container means comprising one or more 

deoxyribomideoslde triphosphates, 
wherein: 

said mutant Thermologa neapolitatia'D'SA polymerase has at least one 
xnutarion selected from the group consisting of (1) a first rouiation that 
substantially reduces or eliminates 3 '-5' cxonuclease activity of said DNA 
polymerase; (2) a second mutation that substaittially reduces or eliminates 5 '-3 ' 
cxonuclease axnivity of said DNA polymerase; and (3) a third mutation in the O 
hell;? of said DNA polymerase resuliing in said DNA polymerase becoming non- 
discriminating against dideoxynucleoiides. 
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70. A kit for amplifying a DNA molecule, comprising: 

(a) a first contaiDer means comprising a mutant Thermoroga 
neapolUam DNA polymerase; and 

(b) a second container means comprising one or more 
deozyribonudeoside triphosphates. 

wherein: 

said mutant Thermologa necpolitana DNA polymerase has at least one 
mutarion scleaed from the g^'^up consisting of (1) a first mutation that 
substantially reduces or climinaies 3'-S' exonudease activity of said DNA 
poljmerasc; (2) a second mutation that substantially reduces or diminatcs 5 '-3' 
exonudease activity of said DNA polymerase; and 0) a third mutation in the 0 
hdix of said DNA polymerase resulting in said DNA polymerase becoming non^ 
di^mlnating against dideoxynucleoiides. 



